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The Definition of a POINT. 


HE Point, is that which hath not any 
Part. ' 
/ By this Defnition, it is ealie to Con- 
ceive, that the Point hath neither lengrh, 
nor breadth, nor depth, and thar alſo it is not ſen- 
ſible, bur only Intclle&tua); ſ:cing that there is no- 
thing Which tallerh under tenſe, which hath nor a 
quantity, and that there 15 no quantity without 
Parts, which would alrezerher contradict thisDe- 
fnition. Nevertheleſs, a5 none can make any O- 
peration, bur by the Interpoſition of Corporal 
things, they repreſent theretore the Mathemarical 
Point, by the Point Phyſical, which is theObject of 
the f1ghr,the ſmalleſt and leaſt ſenfible, which hath 
no Geometrical greatneſs, diviſible to our ſenſe, 
and is made with the Point of a Needle, or with 
the end of the Point of the Compals of a Pen, 
or Penfil, as the Point nored by A. 

The Point, Central, or Center, is a Point by 
which a Circle 1s drawn, or a Circumference, or 
rather 1t 1s the midlt of a Figure, as C. 

The Point Secant, is a Point where the Lires 
do interdivide them{:lves, and which is ordina- 
ruy called a Seftion, as C D. 
See the Ace of Diamonds. 


The Definition of a LINE. 


He Line, is a Length without Breadth: | 
The Line 45 no other thing, then the paſ- 
ſing of the Point from one place ro ano- 
ther, and it would be unperceivable, if one ,, | . 
ſhould not ſer it forth by a Point Phyſical, the | 
: 


which by its flowing, doth repreſent to us, as 
ABCD, EF. 

There are many forts of Lines, as the Point, 
which is the Original thereof, is able to receive | 
different Motions ; nevertheleſs, they take into þ 
conſideration only rwo Single and Principal | 
ones ; the Straight, and the Crooked ; and a | 
third alſo, which they call the Mixt, becauſe 
thar it is compoſed of the two firſt. 

The right, or ſtraight Line is, that which is e- 
qually comprized within its extremities. 

Otherwiſe, it is that which floweth from one 
Point to another, without any turnings aſide, | 
as A B. 

The Crooked Line, is that which turneth, or | 
wandreth from its Extremities, by one, or more 
Turnings aſide, as C D. 

When as this Line, # deſcribed with a Com- 
paſs, they call it Circular, as F. 

The Mixt Line, is (hat which 1s Straight and 

” _Crookcd, -as the LineW. a 


See the Ace of Diamonds, 
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The LINE is diſtinguiſhed into Finite and In= 
finite, into Apparent and Occult, or Hidden, 


He Line Finite, 1s a Line Bounded, which 
| containeth, or ſuppofeth, a length ne- 
cellary, as A. 

The Infinite, 1s a Line undetermined, which 
hath no preciſe length, as B. a 

The Apparent, or Traced out, is that which 
js deſcribed with Ink or Pencil, as A B. 

The Occult, or White, which 1s drawn onl 
with the Point of the Compaſs, or marked wit 
Points, and therefore they call it, the Pointed, 
or Line with Points, as C. 

Here endeth the Ace of Diamonds, 
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The Line receiveth allo divers Denominations, accor= 
ding to its divers Poſitions and Proprieties, 


Perpendicular, is a right Line, which fal- 

leth, or lifteth ir felt up upon another 

maketh the Angles of the one part, and 
the other, equal between themſelves, as 4 B. 

A Plumb Lie, is that which goeth from high 
to low without bending, either ro the right, or 
ro the left, and which would paſs through the 
Center of the World, if it were prolonged in- 
finitely, as C. ; 
See the Duce of Diamonds. 
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A Line Horizontal, is a Line in an equal poize, 
*which inclineth ir ſelf equally on the one part, 
and the other, as D E. 

Lines Parallels, are thoſe which follow each 
other by an equal diſtance, as. 

An Oblique Line, which is neither Horizon- 
tral, nor 1 Plumb-lihe, but of a Bias, as FG. 

The Baſis is the Line, upon which the Figure 
repoſeth it ſelf, as I L. 

Sides, are thoſe Lines which encompals a Fi- 
gure, as I N. N M. 


mmm — EY — 


He Diagonal, is a right Line that traver- 

! ſerh a Figure, and that which endeth ar 

rwo ngles oppotite, as 4 B. The Dia- 
meter, 1s 4 right Line, which traverſeth, or pat- 
{ſeth through a Circular Figure by its Center, 
and which ends at the Circumference. | 

A Spiral Line, is a Crooked Line, whach Par- 
teth from its Center, and groweth farther off in 
proportion as it turneth abour, as F F. 

ne. Cord, or Subtendant is a right Line, 
which 1s join'd to an Arch, or Bow by its ends, 
as G 11. 

The Arch, or Bow, is a Part of a Circumfe- 
rence, *3 G 1 H. A Line Tangent, is that which 
toucheth any Figure, withour dividing it, and 
withour being able ro divide, or paſs through it, 
although it-were prolonged, as L A. 

See the DuCe of Diamonds, 
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A Line Secant, which Crofleth, which divideth, 
or traverſeth, as L O. M O. 
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The Definition of the ANG LE. 
\ N Angle, is the indire&t meeting of two 


Lines, at one and the ſame Point, or ra- 

ther it is the ſpace encompaſſed berween 
the indirect meeting, or concourle of rwo lines, 
joining together in one Point, as 4 BC. When 
as this Concourſe is made of two right Lines, the 
Angle is called Re&4ilinear, and when it is made 
of two crooked Lines, it is called Curvi-linear ; 
bur when it is made of one right Line, and one 
crooked Line, it is called Mixtilinear. 


A. The Angle Re@ilinear, | 
B. The Angle Curti-linear. 
C. The Angle Mixt-linear, or Compoſite, 


The Angle Re#4ilinear, according as it is more 
or leſs open, it receiveth particular Denomina- 
-tions ; as Right, Sharp, Obtuſe, or Blunt : So 
that theſe Terms of ReCtilinear, Curvi-linear, 
and Mixr, are in reſpect of the Quality of the 
Lines, and theſe of Right, Sharp and Obruſe, are 
in reſpeC&t of the quantity of the ſpace incloſed 
within the ſaid Lines. 

It is a right Angle, when one of the Lines is 
Perpendicular upon the other, as E D F, 

See the Tray of Diamonds, 
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[6 ] | 
The Angle is ſharp, when as it is leſs open 
than the right Angle, s EDG. 
The Angle is Obtuſe, when it is more open 
than the Right Angle, as FDG. 
The Letter D in the midſt ſheweth the Angle, 
Here endeth the Tray of Diamonds. 
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The Definition of the Superficies. 


Superfeies is that which hath length, and 
breadth without depth. 

According to the Geometricians, the Su- 
perficies is a Production of the flowing forth of 
the Line, as the Line is a Production of the Point: 
And thus we muſt conceive, that the Line E F. 
flowing towards G H. doth make the Superficics 
EFG H. which is an extenſion bounded with ' : 
Lines, which hath nothing bur length and breadrh 
without any depth or thickneſs, which is called 
the Surface, or Figure, if one-confider it in re- 
ſpe& of irs extremities, which are the Lines that 
encloſe it. 

If the Superficies be on the upper parr, it is 
Called a Convex, if it be in the inner, or hollow 
part, it is called a Concave, if it be plane and 
united, it is called a Plane. 

B, A Convex Superhicies. 
C. A Concave Superhcies, 
A. A Plane Superticies. 
See the Four of Diamonds. 
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The firft Part reacherh only the ConftruCtion, 
a framing of plain Superhicies. 

A Term, or Bound, is the extremity of any 
thing. The Point, is the Term, or Bound of the 
Line. The Line, is the Term of the Superficics. 
And the Superficies, is the Term, or Bound, of 
* a Body. Here endeth the Fout of Diamonds, 


Of Superficies, or Figures Redi/inear. 


He Superficies do take particular Names, 4C- 
cording to the Number of their Sides, as 
A Trigone, or Triangle, a Figure of 3 ſides. 
A Tetragone, or Square, a Figure of 4 ſides; 
A Pentagone, or Figure of 5 ſides. 
An Exagone, or Figure of 6 ſides, 
Eptagone, a Figure of 7 ſides. 
Octogone, a Figure of 8 ſides. 
Enneagone, a Figure of 9 ſides. 
Decagone, a Figure of 10 ſides: 
Endecagone, a Figure of 1 1 ſides. 

. Dodecagone, a figure of 12 ſides. 


AII theſe Figures are called likewiſe by one general 
Name Poligones. 
Of TRIANGLES, 
The Triangles are alſo diſtinguiſhed by the quality of 
their Angles, and by the diſpoſition Ml their ſides, as 
M., A Triangle ReQtangle, which hath a Right 
Angle. 
See the Five of Diamouds. 
B 4 N. A, 
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N. A Triangle Ambligone, which hath an Ob- 
ruſe Angle. | 
O. A Triangle Oxigone, which hath Three 
Angles ſharp. 
/ P. A TriangleEquilateral, which hath its Three - 
f1des equal. 
Q. A Triangle Ifo fele, which hath two fides *' 
equal only. 
R. A Triangle Scalene, which hath his three 
fides une ual. 
Here endeth the Five of Diamonds. 
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Of Figurcs of Four Sides. 


A. "THe Square, is a Figure compoſed of four 

equal Sides, and four right Angles. 

B. A Long Square, is a Superncies Rectangle, 
that is to ſay, which hath its Angles right, bur 
hath not its Sides equal. 

AB C.. A Parallelo-gramme, is 2a Square-fde f1- 
gure, whereof the oppolite tides are Parallels. 

D. A Rhombus, or Lozange, is a ſquare fide h- 
gure, Which hath the four tides equal, bur not 
the four Angles. 

E: A Rhomboid, which hath the Angles and the 
ide oppoſite equal, without being equal-an- 
gled, or equal-fhded. 

F. A Trapeze, which hath only two fides oppo- 
ſite Parallel, and the other rwo equal. 

Sce tye Six of Diamonds. 
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G. A Trapezoide, or Tablett, which hath its 
Sides and its Angles unequal. 

H. A Gnomon, 1s the exceſs of a Parallelo-gram 
upon another Parallo-gram, framed upon the 
ſame Diagonal. 


All other Figures, of more than four Sides, are cal- 
led by one general Name, Multi-lateres, or, 
Many-Sizes. 

Here enaeth the Six of Diamonds. 
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Of Figures Crooked, or Curvi-linear, 


A. Circle, is a Superficies, or Figure, perfect- 
ly round, deſcribed, or drawn from a 
Center, from which the whole Circumference 

. 35 of equal diſtance. 

AB CD. The Circumference is the Extremity, 
or outmoſt part of the Circle, otherwile it is 
the Circular-line that encloſcth it. 

B. An Oval, is a crooked Figure drawn from 
many Centers, and which all the Diameters 
divide into two equally. 

C. An Eclipſe, is alſo a crooked Figure drawn 
from many Centers, but in ſhape of an Egg, 
within the which there is but one only Dia- 
meter, which divideth it into two equally. 

D. A Volute, is a Figure, or Superhicies, encom- 
paſſed by a Line Spiral. 

See the Seven of Diamonds, 
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Of FIGURES Compoſite: 


A. A Demi-Circle, is a Figure contained in 
the Diameter, with the half of the Cir- 
cumference. ' 

B.f A part of a Circle, is a Figure contained with- 
in a right Line, and a parrt of a Circle. 

F. The great Portion of the Circle, is that which 
containeth more than the half of the Circle. 
G. The ſmall Portion of a Circle, is that which 
containeth leſs than the half of the Circle. 

C. A Sector, is a Figure contained within two 
Semi-Diametew,”with more, or leſs, than the 
half of the Circle. 

There is likewiſe the great and the ſmall SeCtor. 

D. Figures Concentrical, are thoſe which have 
one and the ſame Center. : 

E. Figures Excentrical, are thofe which arc 
contained in others of divers Centers, 


» Here endeth the Seven of Diamonds. 


Of Figures Regular and Irregular. 


A. A Figure Regular, it that which hath its 
oppotte parts like an Equal. 
B. An Irregular Figure, is that which is com- 
poſed of Angles and Sides unlike. 
E E. Figures a-like, are thoſe whereof all the 
Parts of one, are proportionable to all the 
vee the Erght of Diamonds, 
Parts 
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Parts of the other, although the one be grea- 
ter, or equal, or [cfler than the other. 

' FF. Figures equal, are thoſe which contain e- 
qually, which may be like and unlike. 

C. The Figure Equi-Angle, which hath all its 
Angles equal. 

E E. One Figure is Equi-Angle to another, 
when as all the Angles of the one, are equal 
to all the Angles of the other. 

CD. A Figure Equilateral, which hath all its 
Sides equal, 

Here endeth the Eight of Diamonds, 


| Zhe AXIOMES. 
l [. 
| ff om. equal to the one and the ſame, are equal 


among ſt themſelves. 
The Lines A C, AC. which are 


| 
| By the Defini- equal to A B. are alſo equal be- 


tion of a Circle. tween themſelves. 


H. 
If to equal _—_ one ſhall add Things equal, all will 


eECOMMe equa . 


The Lines AC, AC, are equal. 

The added CD, CD, are equal. 

All ot them A D, AD. are alfo equal. 
See the Nine of Diamonds. 


IT. 


III. 


If from equal Things, one take equal Things, the Re- 
mainder ſhall be equal. 


If from equal Lines AD, AD. 
One take' equal Parts AGACG, 
The Parts remaining CD, CD. 
Shall be alfo equal. 


IV. 


If to Things unequal, one add Things equal, the whole 
will be unequal. 


It ewo Lines unequal DEDE. 
One does add the equal AD, AD. 
The whole AE, AE. 
Shall be unequal, 


V. 
If from Things unequal, one take Things equal, ehe 
Remainder ſhall be unequal, 
If from the Lines unequal AE, AE. 
One take the equal AD, AD. 
The remainder DEDOE ) 
Shall be unequal. 


VT. 


The Things that are donble to one another, are equal 
between themſelves, 


The right Lines DD, DD. 
See the Nine of Diamonds. 


Which 


Sis 
Which are double tro the line AD. 
Are equal between themſelves. 


VII. 


The Things which are the balf .* the oe and the 


-.18 or of Things equal, are equal amongſt them- 
_ ſelves. 


 TheLines A D, AD, which arc half of the 
Lines D D, D D, are cqual berween themſelves. 
That which is [aid of Lines, may be al(o /aid of Num- 
bers, Superficies, and of Bodies. 
[ Here endeth the Nine of Diamonds. 
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The Petitions, or Demands, ſerving for the 


Ordering of the Practice. " 
. Derrand I. 
Raw a ſtraight Line from the Peint A. to the 
Point B. 
The Praftice 


{ Apply the Rule to the Points A and B. Draw 
Uhc Line demanded A B. by letting the Pencil, 
or Draught, run cloſe to the rule from the 
point A. unto the point B. 


: Demand 1T. 
$»large infnitely the Line C D. as the fide of the 
end D, 


[ See the Ten of Diamonds. 
The 


S 
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The Prattice. 


Join the Rule to the Line C D. Contmue in- 
finitely the ſaid Line C D. on the fide of the 
end D. letting the Pen run by the Ruler to- 
wards E. 

Demand III, 


Draw a Circle from the Point AN. and the Inter- 
val A B. 
The Praftice. 


Set one of the Points of the Compaſs at the 
Point given A. Open the other unto the point 
B. Turn the Compaſs upon the Point A. And 
drawing it from the Point B. Deſcribe the Cir- 
cle demanded B C D. 


Demand IV. 
From the Points given E and F. make a Section, 
The Pradlice. 


Open the Compaſs at pleaſure, yet in ſuch 
manner, that the opening of two Points may 
be greater than the half of the diſtance, which 
is between the two Points propounded E and F. 

By this opening of the Compals from the 
Point E, draw the Arch LM. From the point 
F. draw the Arch H I. The Section G. ſhall. 
be the demanded. 


[ Here end«th the Ten of Diamonds., - 
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PROPOSITION I. 


O elevate a Perpendicular from a Pont pro- 
pounded within the midſt of a ſtraight 
Line, 

The Poſition, 
.. Let C be the Point propounded within the 
midſt of the Line A B, from which a Perpen- 
dicular muſt be elevated. 
; The Practice. 

From the Point given C. draw at pleaſure 
the half-circle D E, from the Points D and E. 
Make the Section I. from the Point C. Draw 
the right Line demanded C O. by Scion I. 
This Line C O. ſhall be Perpendicular to the 
Line given A B. and elevated trom the Point 
propounded C. 


PROPOSITION IL 


To elevate a Perpendicular at the end of a right 
Line propounded. 
Le A be the erd propounded of the Line 
A B. upon the which a Perpendicular muſt be 
elevated. 


The Pradttice. 

Set at pleaſure the Point C. above the Line 
A B. From this Point C. and the Interval C A. 
draw the portiorf of the Circle E A D. Brin 
- the right Line D CE. by the Points D and C. 
Draw the Line demanded A E. it ſhall be Per- 

[ See the King of Diamonds. 


pen- 


[ 16 ] 
pendicular to A B. and ro the End propoun- 
ded A: 
Otherwiſe. 
From the Point A, draw the Arch G HM. 
From the Point G, draw the Arch AH. 
Frotn the Point H, draw the Arch A MN. 
From the Point M, draw the Arch H N.'* 
Draw the Line demanded A N. 


[ Here endeth the King of Diamonds: 
PROPOSITION 1. 


Upon an Angle given, to elevate a right Line, which 
inclineth neither to the right hand, nor to the left. 


The Poſition, 
Let B A C be the Angle, upon the which a 
right Line muſt be elevated, which inclineth 
neither ro the right hand, nor lett. 


The Praftice. 


From the Angle given A. draw at pleafure 
the Arch B C. trom the Points, or Ends B and 
C. Make the Section D. from the Point, or 
Angle given A. Draw the right Line required 
A D. by the ScEtion D. This right Line A D. 
ſhall be elevated upon the Angle B A C. with- 
wm inclining either to the right hand, or to the 
efr. 

[ See the Queen of Diamonds. 
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PROPOSITION Iv. 

To deprels, or brins don a Perrendicul.ir-T ine up- 
on a risht Line given, and from a Point without 
the {ame. * 

« 4 17 he P ol:! io. 

Let C. be the Point given, trom which a Per- 
pendicular Line 1s to be brought down upon 
the Line AB. 

The Pradclice. 

From the Point given C. draw, at pleaſure, 
the Arch DE. cutring the Line A B. at the 
Points D and E. From the Points D and FE. 
maxe the Section F. Draw the Line C F. The 
Line C O. will be the Ianc Demandcd. 


, PROPOSITION V. 
Ry a Point given to draw a Line Parallel to a rigit 
Line given. 
The Pc{;tion, 

Ler A be the Point, by the which we malt 
draw a Line, which may be Parallel ro the 
Line B C. 

The Prattice. 


Draw ar pleaſure the oblique Line AD. from 

the Point A. Draw the Arch D E. from the 

" Point D. Draw the Arch AF. Mate the Arch 

D G. equal to the Arch A F. Bring the Line 

demanded M N. by the Points A and G. 
See the Queen of Diamond. 


Otrhcr- 


5 
«|, [18] 


' Otherwiſe. 


From the Point A. draw the Arch E F G. 


rouching the Line BC. 
Without changing the cpening of the Compaſſes. 
' From the Point H. draw the Arch L RI. 


The Point H. is placed at pleaſure within the line BC. 
Draw the Line demanded OP. by the Point A. 


and grating upon the Arch L RI. 
Here endeth the Queen of Diamonds. 


PROPOSITION VI. 


To cut a right Line given, and bounded into two 
equally. 
The Poſition. 


Let A B. be the right Line propounded, to 


be Cur into two equally. 
| The Praftice. 
From the point,. or end A. draw the Arch 
CD. 
Withent changing the opening of the Compaſſes. 
R -—_ the point, or end B, draw the Arch 
Theſe tw'o Arches muſt divide each other. 
Draw the right Line G H. by the SeCtions 


G and H. A B hall be divided into two equal- 
lv, at the Point O. 


See the Knave of Diamonds. 
PROPO- 
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PROPOSITION vr. 
To cut an fin'l! Redtilinear viven into two equally: 


The ÞP:ſition. 


Let B A C. be the Angle propounded, to be 
Cut into LWO equally, 
The Prattice. 


Fromm the Angle A. draw, at pleaſure, the 
Arch D E. From the Points D and E. make 
the Section O. Draw the Line A O. 

This Linz A O. ſhall divide the Angle gi- 
ven B A C. into two equally. 

Here endeth the Knave of Diamonds. 


PROPOSITION VII. 
it the cnd of a right Line to make an Angle Re- 
ciilinear, equal to an Angle Retlilinear propoſed. 
The Poſition. 


Ler A. be the end of the Line A B. to which 
we muſt make an Angle, equal to the Angle 
Redtilincar given C D G. 

The Prattice. 

From the Angle D. draw, at pleaſure, the 
Arch-C G: 

Without changing the opening of the Compaſſes. 

From the Point, or End A. draw the Arch 
H O. Make the Arch H E. equi! to the Arch 
CG. Draw the Line A E. The Angle BAE. 
See the Ace of Harts. 

G1 ſhall 
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{1.'l be equal to the Angle CD G. the which 
11s propounded to be done. 


PROPOSITION IX. 


To vivide a ſtraight Line given, into as man) equal 

Parts as ons will. 

The Poſition. 

Let A B. be the Line propofed to be divided 
into Six equal Parts. 

The Pradlice. 

From the end A. draw, at diſcretion, the 
Linc A C. From the end B. draw the Line B 
D. parallel to the Line A C. from the Points A 
and B. and upon the Lines AC BD. Bring, 
ar difcretion, fx equal Parts, vis. E FGHIL. 
upon the Line A. C. RQPONM upon the 
Line BD. Draw the Lines E N. FO. GP: 
Hao. LR. The Line A B. ſhall he divided in- 
tO 11x equal Parts, by the SeEtions S. T. V. X. Y. 


PROPOSITION : X. 


Frim Q Point given to tr #21" a firars bt L. Ine, 2W' hich 
toucneth a Circle propounded. 
T ie Piſition. 

Let A. be the Point, from which we muft 
Uraw a Line Which toucheth. the Circle D O P. 
Toe Practice. 

From the Center of the Circle B. draw. the 

Tine Sccant BA. Divide this Line B A. into? 
bY the Acc of Harts, 
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two equally in C. from the point C. and the 
Interval C A. Draw the Demicircle A DB. 
cutting the Circle in D. from the point given 
A. Draw the right Line AE. by the point D, 
This right Line A E. thall be the Line touching 

the required. [ [ere endet! the ACC of Harts, 


PROPOSITION XI, 
To draw a right Line, which tcncheth a Circle at a 

Peint propounded. 

The Poſition. 

Let A B C. be the Circle given, within the 
Circumference of which, is the Point A. pro- 
pounded. 

The Praclice. 

From the. Point, or Center D. draw the 
Line D F. by the Point propounded A. at the 
Point propounded A. and upon the Linc D F. 
Draw the Perpendicular A H. prolonged to- 
wards I. This Line Tangent H I. fhall rouch 
the Circle at the Point propounded A. the 
which is required by the Propofition, 


PROPOSITION XII. 


A Circle being given, and a ſtraight Line that touch- 
&h it, to find the Point where it toucheth, 
Toe Poſition, 
Let A BC. be the Circle touched by the: 
Line G H. we muſt find the Point where 1t 
toucheth, See the Ducc of Harts. 


C 3 The 
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The Prattice, 

From the Center of the Circle F. Jet down 
the Perpendicular F C. upon the Line touching 
DE. The Section C, ſhall be the Point of 
Touching demanded. 


— ”  __—_— 


PROPOSITION XIII. by 
To deſcribe a Line Spiral upon a ſſraignt Line groen, | 


The Feſition. 
Let I L. be the Line, upon which we would | 
deſcribe a Line Spiral. 


The Pradtice. | 

.  lpbe”" a R -. þ 

Page 18. Provide the half of the Line IT L. in- © | 
[oO as many equal Parts, as you | 

would deſcribe the Revolution. | 


- 
\Y Example. | l 
If you ould. divide it into Four, | 


Divide the half BI. into four equal parts 

BCE G1. Divide alto E C. into two | 

Page 12. equally at A. From the Point A. | 

draw the Demi-circles BC. DE. F| 

F G. HI. From the puint B, draw the Demi- 

circles CD.F F. GH. IL. and you ſhall have 
ſhe Spiral Line required. 


» Here endeth the Duce of Hants, 
P R O- 


- 
- 


he. aa. Ac wat IM. ad.” OE Lad. ia. 6.7 ona a art 


44 4s, Ara. 
” E T 


( 23] 


PROPOSITION XIV. 
Between the Points given, to find two wiher dire! 
interpoſed. / 
The Poſition: 

Let A and B. be the Points given, between 
the which we muſt find rwo other Points di- 
rely interpoled, by the means whereof ve 
may draw a ſtraight Line from the Point A. to 
the point B. with a ſhort Ruler, 

The Pradice. 

From the Points A and B. make the Seftions 
C and D. From the Points C and D. make the 
Sections G and H. The Points\G and H. hall 
be the demanded; by the means of which, one 
may draw three ways a' right Line from the 
po A. to the point B. the which could nor 

done 1n one, with a Ruler which 1hould be 
ſhorter than the ſpace berween A and A. 


The Second Part of the Cenftrutiion of Plzin F. JEHYES, 


PROPOSITION I. 
To frame a Triangle Equilateral upon a right Line 
given, and bounded. 
The Poſition. 
Let A B. be the Line given, upon the which 
we muſt frame a Triangle Equilateral. 
The Pradttice 
From the end A. and the Interval A B. de- 
{cribe the Arch B D. from the end B. and the 
See the Tray of Harts, 
C 4 Imer- 
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Interval B A. Deſcribe the Arch A F. from the 
Section C. Draw the Lines C A. CB. 
A B C ſhall be the Triangle Equilateral de- 
manded. 


PROPOSITION IL. 
To make a Triong!e pf three flraront Limes, equ i/ ta 
three /t raight [ines ain, 
The Piſition. 

Let ABC, be rhe three Lin-s given, we 
mult make a Triangie of three right Lines equal 
0 them. 

f/ of Practice. 

Draw the right Line D FE. equal ro the Line 
A A. trom the Point D. and. from the Intcrval 
B B. Deſcribe the Arch G F. trom the point T. 
and the Interval C C. Defcribe the Arch H I. 
from the Section O. Draw the Lincs O F, OD. 
The Triangle D E O. that: be compriſed of 
three right Lines, equal .to the three right 
Lines given A A, BB, C £. 

[ Hee endeth the Tray of Hats, 


PROPOSITION lll. 
To froze a Square upon one riout Lize a1, ad 
bas 1d; 7 | 
The Poſition. 
Let .\ B be the right Line wiven ard boun 
ded, upon the which we muſt traine a Square. 


Se tte Four of Harts, 
The 
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The Pradlice. 


Elevate the Perpendicular A C. 

Page 4 from the point A. Deſcribe the Arch 

B C. from the Points B' and C. and 

from the Interval A B. Make the Sefton D. 

from the point D. Draw the Lines D C, D B. 

A BCD thall be the Syuare demanded, framed 
upon the right Linc given A B. 


PROPOSITION IV. 


To frame a Pentagone Regular upon a right Line 
eIwen. 


The Poſition, 


Let A B be the Line given, upon the which 
we muſt trame a Pencagone. 


The Praflice. 


From the erd A. and from the Interval A B. 
Deſcribe the Arch B D F. Elevate the Perpen 
dicular A C. Divide the Arch B C. into hve c- 
qual Parts I D L M. Draw the right line A D. 
Cut the Baſes AB. into rwo equally in Q. 
E-levate the Perpendicular O E. from the Secti- 
on E. and from the Interval E A. Deſcribe the 
Circle ABFGH. Bring hve tmes the Line 
A B. within the circumfcrence of the Circle, 
and you ſhall have a Pentagor.c Regular, Equi- 
angle, Equilateral. A B F G H. 

See the Four of Harts. 
PRO 
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PROPOSITION V. 


To frame an Exagone Regular upon a right Line | 
given. 


The Poſition, 
Let AB. be the right Line, upon the which ._ | 
we mult trame an Exagone. 


The Pratlice. ne | 
From the end A and B. and from*the Inter- | 
val A B. Deſcribe the Arches AC, B C. from 
the Section C. - Deſcribe the Circle A BE F G. 
Bring Six times the Line given A B, within the 
Circumterence, and you ſhall have an Exagone 
Rezular ABEFGD, framed upon the Line 
given 2A B, x6 
[ Here endeth the Four of Harts. 


PROPOSITION. VI. 
Upcn a right Line given, to deſcribe ſuch a Poli- 
gone, as you would have from the Exagone unto 
the Dodecagone, 


The Poſition, 


Let A B be the Line, upon the which that 
muſt frame an Exagone, or an Epragane, or an 
Octogone, &#c. 

The Prattice, 


Page 10. OCutr the Line A B. into two equal- 

ly inO. Elevate the Perpendicular OI. 

From the Point B. deſcribe the Arch A C. Di- 
See the Five of Harts. 

vide © 48 


"= bo 


t & 


W*. : 
. Ln % 
hy 
2 = P ie 
= +: - 


[ 27 ] 
vide A C. into fix equal parts MN. PQR, 
this may make an Eptagone if you will. From 
the Point C. and the Ircerval of one part C M, 
deſcribe the Arch M D. D ſhall. be the Cen- 
ter to deſcribe a Circle, capable of containing 
ſeven times the Line AB. 


If you wiuld make an Octogone. 


From the point C. and the Intcrval of two 
parrs C N. deſcribe the Arch N E. E. hill be 
the Center, to defcrive a Circle capable of 
containing cight iimes the Line A B, 
Tf you Would mike a% tFnneagone. 

YOu mult take the three parts C P. 
find [o likewiſe of ethers, anvays auzmenting it by 

ene part. 

[ Here endeth the Five of Harts. 


PROPOSITION VI. 

Upon @ right Line given to fram? /uch a Poli- 
EZONEC, as ne weulgs bave from 1% to 24 ſides, 
Tie Poſition, 

Let A B. be the Line, upon the which ane 
would frame any Poligone. 

The Practice. 

Divide the Arch A C. into twelve cqual 
parts, from the point C. Take as many parts 
upon C A. as there is need above the Twelve, 
ro have as many parts as one requireth of the 
Sides. [See the Six of Harts. 

Example 
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Example, 


IF you make a Figure of fifteen Sides. S$ 


From the point C. and from the Interval of 
"three parts C E. d<icribe the Arch E O. 
4 C of 12, CO of 3, will make trgether 15. 
\ From the pnint O, and the Interval O B. 
dulcribe the Arch B E. From-the point F. and 
the Interval F A. deſcribe a Circumference, it 
ſhall contain fifteen times the Line given A B. 
ind [o of 6:her Poligones. 


| Here cideth the SIX of Harts. 


PROPOSITION VII. 
Up 7 rioht Line given, to deſcribe a Portion of a 
Circle, capable of an /ingle equal to an Angle 
te TH, 
The Poſition. 
let A B. be a Line, bounded upon that 
» which one would make a Portion of a Circle, 
Capable of - containing an Angle equal to the 
Angic 2iven C. 
The Pradtice. 
Page 16. Make the Argle B A D. equal to 
Page 2, the Arglce C. Elevate upon AD. the 
Page 2, Perpcr.dicular A E. Divide the Linc 
A B. into two equally in H. Elevare 
the Perpendicular H E. from the Section F. 
and from the Interval F A. Deſcribe the Por- 
tion of the Circle AE B, All the Angles that 
See the Seven of Harts, 


CLF 1, g p 
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you ſhall make within the Portion of a Circle, 


and npon the Line given A B, ſhall be all equal 
to the Angle C. 


PROPOSITION IX, 
To find the Center of a Circle given. 


The Poſition. 


Let A BC. be a Circle propounded, where- 

of we muſt find the Center. 
The Praclice. 

Draw, at diſcretion, the right Line A B. 
Dounding it ſelf at the Circumference B C. 
Cur this right Line A B. into two by the Line 
D C, Cur alſo this right Line C D. into two 
equally in F. The point F. ſhall be the Center 
demanded of the Circle A B C. 

{ Here endeth the Seven of Harts. 


PROPOSITION X. 


To finiſh a Circumference beg'm, whereof the Cen- 
ter 15 loſt. 
The Piſ{:tion 
Let A BC. be the part of the Circumference 
given, we muſt fird the Centcr, that we may 
hniſh 1t. 
The Practice. 
Place, at diſcretion, the three Points A B C, 
within the Circutyference begun, From the 
See the Eight of Harts, 
Points 
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Points A and B. make the Seftions E and F. 
Draw the right Line E F. from the Points B and 
C. Make thc Sections G and H. Draw the right 
Linc G H. From the Interſection and Center I. 
and from the Interval I A, finiſh the Circum- 


fere;;ce began, 


\ PROPOSITION XL 
To deſcribe a Circumference by three Points given, 
The Poſition. 


Let A BC. be the three Points, by the which 
one would pats a Circumferehice. 


The Praflice. 
From the Points given A B C. dcſcribe the 
chrce Circles D EH. DEF. F GL. of the 


ſame .Incerval, dividing cach other in the points 
D and FE, F and G. Draw the right Lines D 
E, F G. until that they meet each other in I. 
Fror the point J. and the Interval 1 A. de- 
{cribe the Circumference required. 
Tris Prattice is like the former, 
| Here endeth the Eight of Harts: 


PROPOSITION XI. 
To de/cribe an Oval! upon @ Length given. 
The Poſition, 
Let A B. be the Length, upon the which 
we muſt frame an Oral. 


See the Nine of Harts, 
The 
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The Pradtice. 


Divide the length given A B. into 


Page 18, three pfrts equal A CDB. from the 
5 ints C and D. and from the Inter- 
val C A. Deſcribe the Circles AEF, BEEF. 
from the Seftions E and F. and from the In- 
terval of the Diameter E H. Deſcribe the Ar- 
ches I H, OP. AI1HBPO. ſhali be the Oval 


required, 


PROPOSITION Xm. = 
To deſcribe an Oval upen t'0 Diamdters given. 


The Pofition. 
A B, CD. are the Diamerers, upon the which 


we muſt frame an Oval. 


The Prattice. 

Make the Rule M O. equal to the great half 
Diameter A E. upon the which you ſhall make 
the length M N. cqual to the half Diameter 
CE 

This Rule being ſo ordered. 

Place it ſo upon the Demands A B. C D. 
That the point N. liding upon the line A B. 
the end O. may never leave the hne CD. run- 
ning on ſo the ſaid Rule M O. Deſcribe the 
Oval by the end M. 


See the Nine of Harts, 
PRO- 


Ki 
PROPOSITION XIV. 


To find the Center, and the two Diameters of an 


Oval. 
T he Poſition. 


Let AB CD. be the Oval propounded, 
whereof we muſt find the. Centers, and the 
Diameters. 

The Practice, 


Within the Oval propounded A BCD. draw 
P.x- 1 At diſcretion, the Lines parallels A N. 
- HI. Cur theſe Lines AN. HI. into 
two cqually in L and M. Draw the Line,P L 
M O. Cur it into rwo equally in E. and the 
point FE. ſhall be already the Center from the , 
Point E. Deſcribe, at diſcretion, the Circle F 
H Q. cutting the Oval in F and G. from the 
Sections F and G. Draw the right Line F G. 
Cur it into two equally in R. Draw the great 
Diameter B D. by the Points E R. from the 
Pave ro. CEPrer E. Draw the Jels Diameter 
> © AEC. parallel to the Line F G. 
This 1s it which was propounded. 


Here enicth the Nine of Harts. 


PROPO- 


Fa) 


PROPOSITION XV. 


To frame a Figure Redtilinear upin a vight [ine 
bounded, like unto a Figure ReGiilinear Pro- 
pounled. *; 
Let A B. be the line ypon the which we 

* muſt frame a Figure like ro the Figure CDEF. 

The Pradice. 

Draw the Diagonal CE, make the Angle B 
A G. equal to the Angle F CE. make the An- 
gle A B G. equal to the Angle.C FE. the tri- 
angle - ABG.. ſhall be like to the Triangle C 
$ : 

The ſame. 

Make the Triangle A G H..like to the Tri- 
angle. C E-D, the whole Figure AB G H. fha!! 
be like to the whole Figure CDE F. 

See the Ten of- Hearts. 


PROPOSITION XVI. 


Upon 4 right line Propcunded to frame two Rec: 
anvles according to wo Rea/wn given, 
AB is the Hne upon. which we mult frame 
two Refangles, which may be berween 
them, according to the realun of C to D. 


The Practice. 
Cut the line A B. atthe point E according © 
the reaſon or proportiop of C to D. make the 
ſquare A B, H F. draw the line E I. parallel to 
the line AF. BE IH,AE I F fhall be the 1 
| D angie 
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angle required; the ReCtangle A I. is to the 
Rectangle E. H. asthe line D. is to the line C. 
See the Ten of Hearts. 


PROPOSITION 1 


Within a Circle given to inſcribe a Triangle Equi- 
lateral, an Exagone and a Dodecagone. 

Let A BG. be the Circle, within which we 

muſt inſcribe a Triangle Equilateral, &c. / 
The Prattice, 
Of the Triangle Equilateral. 

From the point, as A. and from the interval 
of the half Diameter A B. deſcribe the Arch 
CBD. draw the' right line D C. bring this 


Interval C D. from the point C. ro the point. 


F. Draw the, lines ' FC, FD. CDF ſhall be 
the Triangle required: 
Of the Exagone. 

Bring ſix times the half Diameter, A B. with- 

in the circumference given, 
Of the Dodecagone. 

Cut the Arch. of the Exagone A C. into 
two equally in O. A O ſhall be the fide of the 
Deadecagone. 


Here ended the Ten of Hearts. 
PROPOSTTEON I. 


Within @ Circle given to inſcribe @ Square, and }. 


an Og W4 0e. 


Let ABCD be the Circle, within the 
which, one would inſcribe a Square and an 


ons The 


——_—C 


©. # 
- 
ns 
. 
= 
2 
=o 
, 


LSE] 


The Prattice. Of the Square. 

Draw the two Diameters AB CD. divid- 
ing each other ar Right Angles, that is to ſay, 
draw the right line CD. by the center of the 
Circle O. from the Points or Ends C and D. 
Make the Se&tionsI and L. draw the right line I 
L. paſſing alſo by the Center ©. the Lines or Di- 
ameters A B, CD. ſhall divide themſelves at 
right Angles being the lines AC, AD, BC, 
BD. And AC, BD ſhall be the Square re- 
quired. 

Of the Oftogone. 
Subdivide every fourth of the-Eircle, you 


ſhall make the Oftogone, —* 


See the King of Hearts, 


PROPOSITION: I. 


IWithin @ Cirele given to inſoribe 'a Pentagone and 
a Decagone. 
Let AB, CD be the Qircle propounded. 
The Prattice. Of the Pentagone. 
Draw the two Diamerers A B C D. divi- 


ding themſelves at right Angles in E. Divide 


the half Diameters C E. into rwo equally un F. 
from the point F. and from the Interval F A. 


Dcſcribe the Arch A G. from the point A. and 
from the Interval A G. deſcribe the Arch G H. 


The righ line A H. ſhall divide the curcle 1nt9 
hive equal parts, 


D 2 0; 


L.36 ) 
Of the 435", "a 
Subdivide _ part of the cigcle in INto tW« 
equally. 
Here endeth the King of Hearts. 


PROPOSITION IV. 


IWithin a Circle given to inlcribe an Fptagone. 

Ler A*B C be the circle propounded, with- 
inthe which we muſt make an Efragone. 

The Pradlice. 

Draw the half Diameter I A. from the etid 
A. and from the Interval AI. deſcribe the 
arch CI C. draw the right line C C.bear the half 
C O. ſeven times within the circumference of 
the Circle, you ſhall have the Fptagene required. 

See the. Queen of Hearts. 


PROPOSITION YV. 


Within a Circle given to deſcribe an Enneagone. 
f Let BCD be a circle propounded, within 
| which one would infcribe an Enneagone. 
| The Prattice. 
Draw the half Diameter A B. from the end 
 B. and from the Interval B A.- Deſcribe the | 
Arch C-A D. draw the right line CD. en- 
larged towards F. make the line E F. equal to 
the line A B. from the point E. Deſcribe the 
Arch F G. from the Point F. Deſcribe the 
Arch E G. draw the right line A G. D H,} 
ſhal! be the Ninth part of the circumference. 
| Herve endet the Quacen of Hearts. 
| q Queen of PRO 


| 


; 
PROPOSITION .VL. 


I! ithin @ Circle given to inſcribe an Enaccagone. 

Lot AE F be the Circle given, within which 
we mult infcribe an Endecagone. 

The Prattice. 

'Draw the half Diameter A B. divide the 
"a half” Diameter A B. into two equally in C. 
| from the points A and C. and fron the Inter- 

val A C. Deſcribethe Arches C DI, A D. from 
*l the point I. and from the Interval ID.Deſcribe 
he| The Arch DO. the Interval CO. ſhall be the 
af] fide of the Endecagone, required very punctu- 


of | aliy. 
d. See the Knave of Hearts. 


PROPOSITION VIL. 


Within the Cir cle given 80 inſcribe ſuch a 
Poligone as one would. 


in The Prattice. 
Draw the Diameter A B. deſcribe the cir- 
cle A BF. capable to contain ſeven times A B. 
14 2S1t you would frame upon A B. a Poligone 


the! like to that which you ſhould inſcribe with- 
| in the circle given A B C. Draw the Diameter 
[DD FE. parallcl to the Diameter A B. draw the 
he 2'ght lines DAG, F EH. by the ends DA, 
he | E 'B. GH fhall divide the circle given ABC, 

into ſeven equal parts: And fo of all other Po- n 
lizones. 


Here enacth the Knave of Hearts. 
D 3 P R O- 
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PROPOSITION VII. 


Frem a Circle given, to take a Portion 
Capable of an Angle, equal to an 
finzle Refhilinear propounded. 

Let ACE be the Circle given from which 
we muſt take a Portion capable to contain an 
Angle equal to the Angle D. 

The Prattice. 

Draw the half Diameter AB. bring the line 
touching A F. make the Angle F A C. equa] 
to the Angle given D. All the Angles which 
ſhall be framed upon rhe line A C. and with- 
in the portion 'A E C. ſhall be all equal to the 
Angle given D. ſo the portion AEC. is the 
reQuired. | | 
See the Ace of Spades. 


PROPOSITION IX. 


Within a Circle to inſcribe a Triangle of equa! 
Angles to a Triangle piven. 

Let ABC be the' Circle within the which 
we mult tmſcribe a Triangle like to the Tri- 
angleDEF. | 

The Prattice. 

Bring the line touching G H. from the point 
of the touching A. make the Angle H A C. 
equal to the Angle E. make alſo the Angle G. 
A B. equal to the Angle D. Draw the line BC. 
ABC 1 the Triangle required like to the 
Triangle given DEF. 

Sce the Ace of Spades, PR O- 
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PROPOSITION XxX. 


To mſcribe a Cirtle within a Triangie given. 

Let ABC be the Triangle, within the 
which we muſt inſcribe a circle. 

. The Prat ice. 

Divide the rwo Angles B and C. each in- 
to two equally, by the right lines BD, CD. 
From the Section D. bring down the perpen- 
dicular D F. From the Section or Center D. 
and from the Interval D F. deſcribe the cir- 
cle demanded E F G. \ 

Here endeth the Ace of Spades. 


: PROPOSITION XE 

To inſcribe @ Square within a Triangle given. 

Let ABC be the Triangle, within the 
which we mult inſcribe a ſquare. 

The Pradtice. 

Elevate the perpendicular A D. at the end 
of the Baſis A B. make this perpendicular A 
D. equal to the baſis AB. From the)Angle C. 
draw the line C E. parallel to the line A D. 
Bring the oblique line D E. from the ſe&ion 
F. draw the line F G. parallel ro the baſis A B. 
draw the lines F H, GI. parallel to the line 
CF, F G, HI ſhall! be the Square reqi::.d. 

See the Deux of Spades. 


D 4 


PROPOSItTION'/ XI. 


To inſcribe a Pentagone Regular within 4 Tri- 
angle Equilateral. 

LetABC "gh Triangle, within the which 
one would infcribe a Pentagone,. 

The Prafice. 

Bring down the Perpendicular A TI, from 
the center A. deſcribe the Arch BIM. divide 
into five equal parts the Arch BL. bring the 
fixth I MM. draw the line A M. divide A M. 
into two equally in L. from the'poinr A. de- 
{ſcribe the arch L D. draw the right line L 
'D, unto H. Make the part A G. equal to the 
part BH. draw the right line DG, MC. 
trom the center D. and from the Interval ot 
the ſeion N. defcribe the Arch N O. from 
the points N and O. deſcribe the Arches DQ, * 
D P. draw the lines OP, PQ, NQ.DOP 
. QN ſhall be the Pentagone required. * 

&N See the Deux of Spades, 


PROPOSITION XII. 
To inſcribe a Triangle Equilateral within a ſquare. 

Let ABCD be the ſquare, within the 
which we muſt make a Triangle Equilateral. 

| | The Pradice. 

Draw the Diagonals A C, BD. from the 
Center E. and from the Interval E A. deſcribe 
the circle A B CD. from the point C. and the 
Interyal C E. Deſcribe the Arch GE F. my 
[ne 
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the right lines AF, A G. bring the right line 
HT. A HL ſhall be the Triangle Equilateral ; 
required. | 

Here endeth the Deux of Spades. 


PROPOSITION XIV. 


To in(cribe @ Triangle Eauilateral within a 
Pentagone. | 

Let ABCDE bethe Pentagone, within - 
the which we mult inſcribe a Triangle Equi- 
lateral. | 

The Praflice. 

Circumſcribe the circle A BCD EF. 
from the point A. and from the Inter- 
val of the. half Diameter A F. deſcribe 
the Arch FL. divide this Arch FL. into ewo 
equally in N. draw the line ANI. from the 
Point A. and from the Interval A I. deſcribe 
che Arch I O H. draw the lines A H, HI. 

H I ſhall be the Triangle demanded. : 
7p ag Trois of Spades. 


PROPOSITION XV. 
To in(cribe & Square within a Pemtagone. 

Let ABCDE be the Pentagone, within 

che which we muſt inſcribe a ſquare. 
The Pratice. 

Draw the right linc BE. let down the Per- 
pendicular E T. at the end of BE. make this 
Perpendicular E T. equal to the line B E. draw 
the linc E T, from the ſcftion O. bring _ 

& 
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line OP. parallel ro the fide CD. at the end- 
OP. Elevare the perpendiculars OM, PI. dravz 
the line NM. NM OP ſhall be the ſquare 
required. 
Here endeth the Trois of Spades. 


PROPOSITION I. 


About @ Triangle given to Circumſcribe a Circle. 
LF A BC be the Triangle. about the which 
one would circumſcribe a Circle. 

The Prattice. | 

Deſcribe the circumference A B C. by the 

three Points A, B, C. and you ſhall have the 
demanded. 

See the Four of Spades. 


PROPOSITION IL 
About a Square to Circumſcribe @ Circle. 

Let ABCD he the Square about which we 

muſt circumſcribe a Circle. 
The Pradice. 

Draw the two Diagonak A B CD. from 
theſeRion or Center G. and from the Interval 
G A. deſcribe the circle demanded A BCD. 

See the Four of Spades. 


PROPOSITION II. 
About 8 Circle to circumſcribe a Triangle of equal 
, tes to a Triangle given. 
Ler DE V be the Circle, t the which 
we muſt make 2 Triangle which may be like 
co the Triapgke F GH, The 
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| The Praffice. 

Draw. the. Diameter AB: by the center C. 
make the Angle A CE. <cqual to the Angle H. 
make the Angle B C D. equal to the Angle G. 
prolong the lines E C, DC. towards R and S. 
' draw the line Tangent N O. parallel co the 
line D R. draw:che line Tangent OI. parallel 
ro the line E S. draw alſo the line Touchant 
N I. parallel ro the Diameter A B. INO ſhall 
be the Triangle demanded, like to the Tri- 
angle F G H, circumſcribed about the circle, 
DEV. 

Here endeth the Four of Spades. 


PROPOSITION IV. 


About a Circle to cironm{cribe a Square. 
Let A B'C D be the circle, about the which 
we muſt deſcribe. a Square; | 
| The Pratfice. 
Draw the Diameters' A B, CD. dividing 
themſelves at rightAngles in O.Fzxom the poincs 
A, C, B, D, and from the Interval A O. de- 


ſcribe the Demicircles H O-G, H O E, EOF, 
F. O G, draw the right lines. E F, F G, G H, 
HE, by the SetinEB, F, GG H EFGH 


ſhall be the ſquare demanded. 
w Swe the Five of Spades, 


J= 
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PROPOSITION V, 

About @ Circle given'to. circumſcribe @ Pentagone. 
The Pradtice. 


Let ABCDE be the Circle given, abour 


the which one would deſcribe a Pentagone. 


Inſcribe the Pentagone A BCD E. from 

' the center F. and by the midſt of each of the 
ſides draw the lines FO, FP, FQ, FR, 
FS. bring the linc F A. draw the line Tan- 
gent P Q. by the point A. from the center F. 
and from the Interval F. P. deſcribe the circle 
OPQRS. draw the ſides of the Pentagone, 


demanded by. the Seftion OPQRS. 
See the Five of Spades. 


PROPOSITION VI. 


About a Poligone Regular to circumſcribe the 

ſame Poligone. 

LeeBC DE FG be the Poligone given, 
about the which we muſt circumſcribe ano- 
ther Poligone like. 

. The Prattice. 

Prolong two ſides as BG EF. unto the 
point of the meeting H.'draw the line A H. 
draw. the line FI. dividing the Angle G FH. 
into two cqually from the center A. and from 
the Interval A I. defcribe the circle I M O. 
draw the Rays AL, AM, AN, A ©; by the 
midlt of each fides, draw the fides of the out- 
ward Poligone demanded by the SeRions I L 
MNOP. See the Five of Spades. 
PRO- 


V 
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PROPOSITTON VIE 
About a Triangle Equilateral to Circumfranse 
# Square. 
Let A BC be a Triangle Equilateral,. about 
the which we muſt circumſcribe a Square. 
by The Pratlice. S 
Divide the Baſis BC. into rwo equally:in E. 
prolong this Baſis B C. the one part and the 
other 'rowards D aud D. Make the Lines E 
D, E D.<qual to the line E A. Fromthe point 
E. and from the Interval E C. deſcribs the De- 
my-circle B F C. draw the-line AEF. from 
the point © F. draw the lines F CG;2FBG. 
A G. FG fhall be the Square demanded.-. 
11.) Here endeth the Five. of Spades: -' 


PROPOSITHON VIE, 
About a Triangle given \Equilateral to cirtumſeribe 
TL a Pentagone I k 
Let ABC be the Triangle given, about the 
which we. muſt deſcribe a pentagone. 
Ace : . The Pradtbice. 2 
From the Point or Angle A B C.. and with 
che fare opening of the -Compalks, deſcribe 
at diſcretion the: Ah DE, LL P.; divide .the 
Arch D: O. into five-equal parts, 12 3 4 5. 
From the center or {#ion O. and from the 
Interval of 4 parts O N- deſcribe the Arch N 
M E. draw the right line AE F. divide the 
Arch M P. equal co the Arch E N. draw the 


right line F ÞP C. G: .cqual co the lige FA. 
44234 7 make 
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make the arch D H. equal co the Atch DE. 
draw the ſides A I, I R. equal to rhe fides A F, 
F G. the fide G R ſhall finyh the Pentagone 


demarided. | 
| ',c See the Sixch of Spades. - 
PROPOSLTION IX.” 
Abit is. Square to cincumſtribe a Triavghe of equa} 
bits | Lngles ton Triangle given. 

Lai DEFG be: the Square, about the 
which 'we muſt. circumſcribe a CE like 
to Sg ABC. 

| The Prafice. 
Make the AngleiE-F M: equal to the. Ang le 


A. make the Angle:ME,F: equal to.the age 
B. prolang.the ines NE; M F, D &, towards - 


I and H. MIH ſhall be the Triangle required, 
like ro*#he Triangle A BC. and circamſcribe 
about the ſquare given D E-FG. 

Here endeth the Six of Spades. 


 PROPOSUETION K' :-- 
About a Square t9 cireumſcribe # Pontiags 
Let A B CD be rht$quare, about the which 
we muſt circumſcribe Pentagone. 
Prolong the fide CB. ' towards" N.-divide 
=_ fide A B.:mro two edinally in R:Blevare the 
enTicular R ViFrorg the peincs' B, Dy-C. 
'ftom the fame*Interval B R. divide the 
Arches RN, ST, ST: divide the Arch R N. 
into five equal tSRH, GF EN. make the 
AngteRBV. from the FS ng of two parts 
R G. make the AnghesS 5D T.' from ahe 


opening 


n {® 


y 


e, 
, 
oy - 
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opening of one part RH. prolong the lines 

VB, CTinO. make the line O Q. equal ro 

the line O V. draw the other ſides on the fame 

manner, and you ſhall have che demanded. 
See/the Seven of Spades. 


PROPOSITION LI 
To find a line which may be @ | mean proportional 
| bttween two others. 4 
J Ec A and Bberhe lines, berween the which 
— we mult find: a chird' which may be pro- 
portional to then. f #06; 
2.1426 AST "The Proffice,'i * 

Draw a line Undeterminate GH. make C 
E. equal ro the line A.: make-E D. equal to the 
line B. divide C D. into two equally in I. from 
the pointT. and from the Interval l C. deſcribe 
the Demy-circle C F D. clexate-the Perpendi- 
cular E F.« This line E F. ſhall be che mean 
proportional between A and B. according as it 
is propounded. - ofa « | 

/ Here endeth the Seven of Spades. i. - 


PROPOSITION IL. 
There being. givth the ſum of the Extreams, and 
the mean proportional to diſcern the Ends and Ex- 

treams. © F129 | 
Let A B be:che ſum of he :Ends, that is to 
fay, rwo Grandeurs or (;Greatnelles the one 
at the end of the other 'withour diſtinRion- } 
whereof the line C is the-tmean proporuonal : 

225 i "an 
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and by the means of which we muſt find the 
point where the Extreams or Ends do joyn 
themſelves. 
The Pradlice, 

Divide the ſum or the line A-B. into two c- 
qually in G. from the point G. and- from the 
Interval G A. deſcribe the Demy-circle AEB. 
Elevate the perpendicular B D. equal to the 
mean C. draw the line DE, parallel to the 
line A B. From the ſetion E:-draw the line E 
F- parallel to the line. B D. . F,ſhall be the poihr 
where the Extreams Join themſelves,. and ſo C 
or his equal E F,. ſhall be che mean between 
on Extreams AF, 'and F B. j -*:i! ; 

See: the Eighth of Spades. 


j7e—4 PROPOSITION. IT. 
There, being {og the rrean. of three Proportionals, 


' and the fferthce of che Ian: ( or Ends.) 
. 21741fimd the een 0195 
Let G H be the mean Projidetional, and. A 
B the differeiiceof the Extreams, we mult find 
the length of the Extreams. * 
) The Praftice, © 
» Elevate the peipendicular BC» at the end of 
the difference A B. and equal. to the meap G 
H. divide the difference A B. into rwo equal! 
;m-D. prolong ir towards E: and F. from the _ 
-point D. and from the interval D QC, deſcribe 
the Demy=circle E.C F. B E; B F hall be the 
Exrreams demanded. 
; Here endeth the Eight of Spades. PRO- 


- 
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PROPOSITION Iv. 

Prom a 'right line gavcn;}. to.cut off « part, which 
may be s 'ymean propertional between the reſt, 
and another right line Propounded. 

Let AA bethe line, from: the which we 
muſt cut off a part, which may be the mean 
proportional between the part that ſhall re- 

main, and the line-propolſed B B. 

2060527 1-2; {be Pratilae, . » | 
. Draw, the line Indeterminate C D. divide 
the lines D E, EC. equal to the lines A A and 

BB. deſcribe the Demy-circle CF D. elevate 

the perpendicular E F. divide .the line CE. 
-Inorwo equally. in B. from-the point B. and 
fromthe interval. B F. deſcribe the Arch F G. 


divide the part demanded A G. equal to the 
-part;E-G, Afi be the mean proportional 


between the reſt H I. and the; other line pro- 
' poundedBB.”' 


Ser, the Nine of Spades. 


:PROPQSITLON V. 


There. bzing given two right lines, to find 4 
Third Proportional. 
AB, AC are therwo right lines given, wc 
{ . muſt 6nd a thyd, which may be proportional 
co them. + 
The Pradiee. 
| Make at diſcretion the Angle DN E. di- 
vide the part NH. cqual co the line A B. di- 
m F. T 


vide 


\ 
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vide the part N O.,equal ro the line A C. di- 
vide alſo H D. equal to the line A C. bring 
the line H O. draw the line D E.. parallel to 
the line H O. E O fhall be third proportional 


demanded. , EA ano 
Here endeth the Nine of Spades. 


PROPOSITION: VI. 


To find a fourth Proportional. 

/ ly off 6-1 = a tes Gas propoſed, we 
muſt find. a fourth'which may be ro the third, 
as the ſecond to the firſt, © - 

( The Pradice, 

Make at diſcretion the Angle G D H. di- 
vide the part 'D E. equal rb the line A. di- 
vide the part D F, equal to the line B. divide 
the part E G:equal to the line C. bring the 
line E F. draw'the line G'H: parallel to the 
line E F. FH fhall be fourth proportional-de- 


manded, 
See the Ten of Spades. 


PROPOSITION -VI. 
Between two right lines given to find two means 
proportional. 

Ler I and H be the lines propounded, be- 
eween the which we muſt' find/ two mean 


proportional. 
The Prattice. 


Draw theline A B. equal to the line H. let 
down the Perpendiculars B C. equal to the 
: line 
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line I. bring the line A C: divide this line A 
C. into ewo equally in F; elevate the Perpen- 
diculars A Q, C R. From the point or center 
F. deſcribe the Arch D E. in ſuch manner that 
the Cord D Be touch the Angle B. AD, CE 
| ſtall be the means proportional between the 
lines giver I and H. | 
Here endeth the Ten of Spades. 


| PROPOSITION VII. 
To divide two right lines gruen, each into two 
parts, [o that the four Segments may be propor- 
fional. | 
A B, AC are the lines propounded to be. . 
The Pratt; 
Make the right Angle B O C. divide the 
line B O. equal to the ling A B. divide the line 
O C. equal to the line bring the ſubren- 
dent BG, defaribe che>Demy-circle BD O. 
from the ſefion D. bring the line DE. 
rallel to the line CO. the line D F. parallel co 
the line-E O. A B ſhall be divided in E.. OC 
ſhall be divided in F. So that B E ſtall be to 
EDA ED is toDF, and ED to DF asD 
FistoFCE. | 
' Here endeth the King of Spades. 


-— 


SR , 


PROPOSITION TX. 

There being given the Exceſs of the Diagonal of « 
ſquare, about the ſide to find the greatneſs of the 
falls, 

Ler A B be the Exceſs of the Diagonal of a 
ſquare, above its fide whereof we muſt find 
the greatneſs. NIN 

/ Thy Prattice. - 

Elevate the perpendicular B C. equal to the 
Exceſs B A. draw-the line A C. prolonged to- 
wards D. front the point C. and from the in- 
terval C B, defcribe the Arch BD, AD ſtall 
be the fide of the ſquare, whereof A B is the 
Exceſs of the Diagonal, A F, aboye the faid 


D. os. 
a "* 108 ht, gt of. Spades Fa 

© PROPOSTTEON Xo 2) 
To divide a right lin# To nindiht Pin" the mean 
W214: EAA > + 

Tet A B be the fine, 'wich we mit divide 
in ſuch manner, as the Refangte campoſer of 
the whole1ine, 'and"of one of the two parts, 
may be equal tg the Yuare framed: upon the 
ether peter T1” OO STIL SLE 435+ 

| The Prattice. 

Elevate the perpendicular A D. prolong it 
towards D. make A C. equal to the half of A 
B. trom the point C. and from the Interval C 
B. deferibe the Arch BD. from the point 6 
an 
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and from the interval A D. deſcribe the Arch 
E. The line A B. ſkall be divided in E. accor- 
ding to the propofition; for if you make the 
ReCangle A H of the whole A B, and of rhe 
part B E, it ſhall be equall co the ſquare A F. 
framed upon the other part AE \,, 
Here endeth ibe Quern of Spades. 


PROPOSITION XL 


To divide a right line terminated according to the 
| reaſons given, ; 

Let A B be the line propounded, to be 
divided according to the Reaſons, C.D.E.F. 
The Praftice. 

From the point or end A. draw at diſcreti- 
on the line A G. make A H. <qual to the line 
or reaſon C. make H I. equal to the line D. 
make I L. equal to the line E. make L M. e- 
qual to the line F. draw the line B M. bring 
the lines LN, IO, HP. parallels to the line 
B M. the line A B thall be divided inthe points 
P ON, according as it is demanded. 
Here endeth the Knave of Spades. 
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OR,A 


MANUSCRIPT 


OF 


Monſi. Des-Cartes. 


=_=_— NN I I" 


The Explication. 


Of Engines, by help of which we may raiſe a 
very great Weight with ſmall Strength. 


T HE invention of all theſe Engins de- 
_& pends one ſole Principle, which 
15, that the Force that can lift up a 
Weight, for Example, of 1001. to the height 
of one Foor, can lift up one of 200. to the 
hcight of half a Foot, or one of 4001. ro the 

cight 


Cs] 
height of a fourth part of a Foot, and fo of 
che reſt, be thexe never ſo much applied to it; 
and this Principle cannot be denied, if we con- 
ſider,that the” Effet ought to be proportioned 
to the Aftion that is neceflary for the Prodyu- 
ion of it : So that if ir be neceſſary ro em- 
' ploy an Aftion,, by which we may raiſe a 
Weight of 1001. to the height of two foot, 
for to raiſe one ſuch to the height of one 
foot only ; this ſame ought to weigh 200. 
for it's the ſame thing to raile 100 /. to the 
height of one foot, and again, yet another 
100/, tothe height of one foot, as to raiſe 
one of 2001. to the height of one foot, and 
the ſame, alſo, as to raiſe 100). to the height 
of two feet. 

Now the Engines which ſerve co make this 
.Application of. a Force, which acteth at a 

cat ſpace upon a Weight which it cauſeth to 

raiſed by a leſſer, are the Pulley, the incli- 
ned Plane, the Wedge, the Capſten, or 
Wheel, the Screw, the Lever, and ſome 0- 
thers; fer if we will not apply or compare 
them one to anther, we cannot well number 
more, and if we will apply them, we need 
not inſtance in ſo many. 


The Pulley, Trochlca. 


Let ABC be a Chord put 'about the Pul- 
ley D, to which lt the Weight E be ons; 
E 4 
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and firſt, ſuppoſing that rwo Men ſuſtain or pull 
up equally each of them-one of the- cads of 
the ſaid Chord, ir is manifeſt, ' thar if the 
Weight weigheth 200. each 'of thoſe Men 
ſhall employ or che ' half thereof, thar is co 
ſay, the force that is requiſite for ſuftaining 
or raiſing of 10901. for each of them ſhall bear ' 
bur the half of ir. hh | 

Afterwards, let us ſuppoſe*that A, one of 
the ends of this Chord, 'bting made faſt ro 
ſome Nail, rhe other C be again'fuftained by 

a Man; and ir is manifeſt, that this Man in 
C, needs not - ( no more than before ) tor the 
ſuſtaining the Weight E, more force than is 
requiſite for the ſuſtaining of 100. becauſe the 
Nail at A doth the, ſame Office as the Man 
which we ſuppoſed there before; in fine, ler 
us ſuppoſe” chat 'rhiis Man in C do pull the. 
Chord ro make the Weight E to rife, and it 
is manifeſt, that if he rhere employerh the 
force which is requiſirefor the raifing of 100 /. 
to the height of rwo foor, he ſhall raiſe this 
Weight E of 260 1.to the height of one foor ; 
for the Chord, ABC -being doubled, as it is, 
1: muſt be pulled two feer by the end C, to 
make the Weight E rife as much, as if two 
men did draw it, the one by the end A, and 
the other by the end C, each of them the 
length of one foot only. 

. There's always one thing- that hinders the 

exacinels of the'Calculation; rhar is the pon- 

| perofity 
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peroſity of the Chord or Pulley, and the dif. 
ficulry that we mect within making the Chord 
to ſlip, and in bearing it: Bur this 1s very ſmall 
in compariſon of that which raifcth ir, and 
cannot be eſtimated, ſave within a ſmall mat- 


rer., 
-- See the ACC of Clubs. 


Moreover, its neceſlary to obſerve, that irs 
nothing bur the redoubling of the Chord, and 
not the Pulley, that cauſeth this force ; for if 
we faſten yer another Pulley towards A, about 
which we paſs the Chord AB CH, there will 
be required no leſs force to draw H towards 
K, and fo to lift up the Weight E, than there 
was before ro draw C towards G. Bur if to 
theſe two Pulleys we add yet another towards 
- D, to which we faſten the Weight, and in 
which we makethe Chord to run or lip, juſt 
as we did in the firſt, then we ſhall necd nv 
more force to lift up this Weight of 2001. than 
tw lift up 5ol. without the Pulley ; becauſe 
that in drawing four foot of Chord we lift it 
up bur one foot, and ſo in multiplying of the 
Pulleys, one may raiſe the greateſt Weights 
with the leaſt Forces. Its requiſite allo to vb- 
ſerve, that a little more Force 15 always necef- 
ſary for the raiſing of a Weight than for the 
ſuſtaining of it, which is the reaſon why 1 
have ſpoken here diſtinly of the one and the 
ather. ; 

The 
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The inclined Plane. 


If not having more Force than ſufficeth to 
raiſe 100 1. one would nevertheleſs raiſe this 
body F, that weigheth 200 /. to the height of 
the line BA, there needs no more but to 
draw or rowl it along the inclined Plane C A, 
which 1 ſuppoſe to be twice as long as the 
line AB; for by this means, for to make ir 
arrive at the point A, we muſt there employ 
the Force that is neceſlary for the raifing 100 /. 
ewice as high; and the more inclined this 
Plane ſhall be made, ſo much the leſs Force 
ſhall there need to raiſe the Weight F. Bur 
yet there is to be rebated from this Calculati- 
on, the dificulcy char there is in moving the 
body F, along the plane A C, if that plane + 
were laid down upon the line BC, ' all the 
parts of which I ſuppoſe to be equidiſtant 
from the Center of the Earth. : 

It is true, that this impediment being ſo 
much leſs as the Plane is more united, more 
hard, more cven, and more polite, it cannor 
likewiſe be eſtimated but by gueſs, and it is 
not very conſiderable. Neither need we much 
to regard- that the line B C being a part of a 
Circle that hath the ſame Center with the 
Earth, the plane A C ought to be ( though 
bur very little ) curved, and to, have the Fi- 
gure of part of a Spiral, deſcrided beteen two 
Circles, 
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Circles, which alſo have for their Center thar 
of the Earth, for that 1t 1s not any way ſen- 


ſible. 
The Wedge, Cuneus. 


, The force of the Wedge ABCD is eafily 

underſtood after that which hath been ſpoken 
above of the inclined Plane, for the force 
wherewith we ſtrike downwards, ats as if ir 
were to make it move according to the line 
BD;) and the Wood, or other thing and body 
that it clegyeth, openeth not, or the Weight 
that it raih doth not riſe, fave only accor- 
ding to the line A C; infomuch that the force, 
wherewith one driveth or ſtriketh this Wedge, 
ought to have the ſame proportion to the reſi- 
ſtance of this Wood or Weight,that A Chith ro 
'AB. Oreclſe again, to be exatt, ic would be 
convenient that BD were a part of a Circle, 
and AD and CD two portions of Spirals that 
had the fame Center with the Earth, and that 
the Wedge were of a matter ſo perfealy hard 
and polite, and of ſo ſmall weight, as that a- 
. ny little force would ſuffice to move ir. 


The Crane, or the Capſten, Axis in Peritrochio. 


We ſee alſovery caſily, that the force where- 
with the Wheel A or Cogg B is turned, which 
make the Axis Or Cylinder C to move, abour 
which a Chord is rowled, co which the won 


% 4 
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D, which we would raifc is faſtned, ought 
to have the ſame proportion to the ſaid Weight, 
as the circumference of the Cylinder hath to 
the circumference of a Circle which that force 
defcribeth, or that the Diameter of the one 
hath unto the Diameter of the other ; for that 
the circumferences have the ſame proportion, 
as the Dianeters; in fo much that the Cy- 
linder C, having no more bur one foot in Di- 
ameter, if the Wheel A B be fix feet in its Di- 
ameter, and the Weight D do weigh 6ool. it 
ſhall ſuffice that the force in B ſhall be capable 
to raiſe 100 /. and ſo of others. One may al- 
{o inſtead of the Chord that rolleth abour- the 
Cylinder C, place there a ſmall Wheel with 
Teeth or Coggs, that may turn another greater, 
and by that means multiply the power of the 


force as much as one ſhall pleaſe, without ha-+ 


ving any thing to dedu of the fame, ſave 
only the dithculry of moving the Machine, 
as in the others. 

Here endety the Ace of Clubs. 


| The Screw, Cochlea. 
When once the force of the Capſten and of the 
inclined Plane is underſtood, that of the Screw 
is caſe to be computed, for it is compoſed on- 
ly of a Plane much inclined, which windceth 
2bout a Cylinder; and if this Plane be in ſuch 
manner inclined, as that the Cylinder ought 
ca make v. gr, tcn turns to advance forwards 
the 
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the lengrh of a foot in the Screw, and that the 
wy of the circumference of the Circle 
which the force that turneth it about doth 
deſcribe, be of ten feer, for as much as ten 
times ren'are an Hundred; one Man alone ſhall 


; be able to preſs as ſtrongly with this Inftru- 


ment, or Screw, as one Hundred withour it, 
provided always, that we rebate the force 
that is required to the turning of ir. 

Now 1 ſpeak here of preiling rather than 
of raiſing, or removing, in regard that it is 
about this 'moſt commonly that the Screw is 
employed ; Bur when we would make uſe of 
it for the railing of Weights, inſtead of making 
Ir co advance into a Female Screw, we joyn 
or apply \utto it a Wheel 'of many Coggs, fo 
made, that if v. 'gr. 'this Wheel have thirty 


 Coggs,' whilſt ' the 'Serew'''rhakes- one entire 


curn, ir-ſhall nor cauſe the Wheel to make 
more than the 3orb. part of a turn, and if the 
Weight be faſtned co a Chord, that rowling 
about the Axis of this Wheel ſhall raiſe it bur 
one foot ih the rime rhat the Wheel;makes onc 
entire revolution, and that the greatneſs oft 
the circumference of the Circle that is de- 
{cribed by the force that rurneth the Screw a- 
boat, be alſo of ren foor, by reaſon that ten 
times Fo makes 300 ; one ſingle Man ſhall be 
able to raiſe a Weighr of that bigneſs with this 
Inſtrument, which is called the perpetu:; 
Screw, as would require zoo Men withour it. 
X P:9- 
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Provided as before, that we thence dedu@t 
the difficulty that we meet with in turning of 
ic, which is not properly cauſed by the Ponde- 
roſiry of the Weight, but by the force or 
matter of the Inſtrument, which difficulty 1s 
more ſenſible in it than in thoſe aforegoing, 
for as much as it hath greater force. 


The Leever, Vettis. 


I have deferred to ſpeak of the Leaver until 
the laſt, in regard that it is of all Engines for 
raiſing of Weights, the moſt diffcult to be ex- 
plained. 

Let us ſuppoſe that C H is a Leaver, in 
ſuch manner ſupported at the point O, ( by 
mc<ans of an Iron Pin that paſſes through it a- 


croſs, or otherwiſe) that it may turn abour 


on this point O; its pare C deſcribing the ſe- 
 micirccle ABCDE, and its part H the ſemi- 
circle F G H I K;and that theWeight which we 
would raife by help of it were in H, and the 
torce in C, the line C O being ſuppoſed tri- 
ple of O H. Then let us conſider that in the 
time Whillt the force that moyeth this Leaver, 
deſcribeth the whole ſemicircle ABCDE, 
and aCteth according to the line ABCDE, 
alchough that the Weight deſcribeth likewiſe 
the ſemicircle FGHIK, yer it is not raiſed 
to the length of this Curved line FGHIK, 
but only that of the line FOK, infomuch that 
the 
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the proportion that the Force which moveth 
this Weight ought to have to its Ponderoſty, 
ought nor to be meaſured by that which is be- 
eween the two Diameters of theſe Circlcs,or be- 


tween their two circumferences, as it hath been 


aid above of theWheel, butrather by that which 
is betwixt the circumference of the greater, 
and the Diameter of the leſſer. Furthermore 
ler us conſider, that there is a neceſſity that 
this Force needeth not to be ſo grear, ar ſuch 
time as it is near to A, or near to E, for the 
curning of the Leaver, as then when it 15 near 
toBorto D; nor ſo great when it 1s near 


'toBortoD, as then when it is near to C. of 


which the reaſon is, that the Weights do there 
mount leſs, as it is eafie to underſtand; if ha- 
ving ſuppoſed that the line COH is parallel 


* 10 the Horizon, and that A OF cutreth 1t ar 


right Angles, we take the point G equidi- 
ſtant from the point F and H, and the pointe 
B equidiſtant from A and C. and that having 
drawn G $ perpendicular to F O, we obſerve 
that the line F'S ( which ſheweth how much 
the Weight mounteth in the time that the force 
operates along the line AB) is much leſſer 
than the line $ O, which ſheweth how much 
it mounteth\in the time that the force ope- 
rates along the line B C. 

And to meaſure exa&ly what his force ought 
co be in each point of the curved line ABC 


DE, it is requiſite to know that it operates 
there 
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there jaſt in the manner as if ic drew the 
Weight along a plane circularly inclined, and 
that the inclination' of each of the points of 
this circular plane were to be meaſured by ” 
of the right line, that touchcth the circle 
this point. As for Example, when the Ros 
is at the point B, for to find the proportion 
that it ought to have with the Ponderofity of 
the Weight which is at that time at the point 
G, its necellary to draw the Tangent line G M, 
and to account that the ponderofity of the 
Weight is t» the force which is required to 
draw it along this plane, and conſequently to 
raiſe it, according to the circle F GH, as the 
line GM is to SM. Again, for as much as 
BO i>rriple of O G, the force in B needs to 
be tothe Weight.in G, but as the + of the 
line $S Ms to the whole line GM. In the felt 
{ame manner, When the force is at the point D, 
1) know how much the Weight weigheth at 
I, its necellary to draw the Contingent line 
Derwixe | and Þ, and the right line 1 N per- 
perdicula: 1) the Horizon, and from the 
pint P taxen art difcretiion inthe line IP, pro - 
vided thi! {bo blow the POINT I, you mult 
draw PN parallel tg the tame Horizon, tothe 
end you may hare the j rOPOrtion tha 15 be- 
wixe the oe 1.Þ and the + of 1N, for that 
wWhict :3 boerwiet rt pundinniey of the 
Weir, and the torce thur ought to be at the 
poRing #3 for th. moving of it, and fo of o- 
Others: 


| ©, a 
ſors: Where, neyerthelc(s you muſt excepr 


3 che point H, ar which the Contingent lincthe- 


. wr = 
"i 


: _ Ol; + 
x F = c 


o be in C for rhe moving of it; in the 


in perpendh icular to thE Horizon, the weight 
> ho other than triple the force $5y 
ts i and K, ar whick'the contingent line 


of being parallel co the, Horizon it ſelf, the leaft 


* 
A 


BY: force. that one can aſſign is ſufficient ro move 


the Weight. Moxeover, that you may be 


X fetly cxa, you mult obſerve that the. ines 
M ah& Þ N oug js 


” 
"4 © 


be parts of a cirde that 


© have for their, cehter chat of the Farth ;/ and 


GM and IP' part of Spirats drawn berween 
ewo ſuch Circles, and laſtly, that the right 
lines $M and IN both tending towards the 
center of the Earrh are not cxaQtly parallels : 
And furthermore, that the point H where E 


-ſuppole the contingent Tine to be perperular 


to the Horizon, ought to be fome ſmall mat- 

ter nearer to the point F than to K, at the 

which F and K the contingent lines are paral- 
co the ſaid Horizon. 


£*This done, we may cafily reſolve all the dit- 


ficulries of the Balance, and ſhew, that then 


-when its moſt exaR, and for inſtance, ſuppo- 


ſing its center at O by which iyis ſuſtained, to 
be no more but an indiviſible point, like as I 
have.ſuppaſed here for. the Leaver, it the arms 
be declined one way or the other, that which 
ſhall be the lowermoſt ought evermore to be 
adjudged the heavier ; ſo that the center of 


Gravity is not fixt and immovablc in each ie 
Vera 
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veral body, as the Ancients have ſuppoſed, 
which no Perfon that I know of hath hitherro 
obſerved, 

But theſe laſt conſiderations are of .no mo- 
ment in PraQticc, and it would be good for 
thoſe who ſet themſe]ves to invent new Ma- 
chines, that they knew nothing more of this 
buſineſs, than this little which I have now 
writen thereof, for then they would not be in 
danger of deceiving themſelves in their com- 
 putarion, as they frequently do in ſuppoſing 
other Principles. 

See the Deux of Clubs, - 
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1 have ſuppoſed in my Examination of the 
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LETTER 


'Monſi. Des-Cartes 
| To the Reverend Father þ 


Reverend Father, 


Did think to have deferred Writing to you EC 
yer 8 or 15 days, to the end 1 might not a 
crouble you too often with my Letters, but 4 
I have received” yours of the Firſt'of Seprems 
ber, which giveth' me to underſtand that its 
an Hard matter ro admit the principle which 


Geoftatick Queſtion, and in regard that if it 
be not true, all the reſt that I have inferred 
F 2 from 
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from it would be yet leſs true ; I would not 
anly.to day defer {ending you a more particus 
lar Explication. Its zequiſite above all things 
to conſider, that I did ſpeak of the Force that 
ſerveth ro raiſe a Weight to ſome height, the 
which Force has overmore two Dimenſions, 
and por of. that which ſerverh in 5:50 ws 
ro {ult$n it, which hath never more t one 
Dimenſion, infomuch that theſe two Forces 
differ as much the one from the other, as a 
Superficies differs from a' Line ; for the ſame 


_ which NE cu I fox jhe 
uſtiping of a Weight 00 /.: 0ge mot 
Ct alſo —>I 


| 

or to ſuſtain ir the 

ſpace of a Year, provided, that it .do not di- 

miniſh, OT IE 'rthis Force 
aile t 


of rim 


which ſerveth to rx he Weight to the | 
height of one ooh. ſufficerth: mot ( eaderm nu- 

mero ) toTaiſe it two feet and its not more 

manifeſt that 2 and 2 makes 4, than its mani- 
feſt that we are to employ double as mitich 
therein,,..:- +7 = 
. Now, for as much as that this is nothing 
but the ſame thing that 1 have ſuppoſed for a 
Principle, I cannot gueſs on., what the. Scru- 
pk ſhould be grounded, that, Men make of 
receiving 1t ; but Iſhall in this place ſpeak of 
all ſuch as-1 ſuſpe&t, which far the molt part 
rife only from this, that Men are beforchand 
overknowing inthe Mechanicks ; that is to ſay, 
tar: they are pre-ogcupicd with Principles 
chat 
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that” others proye touching theſe matters , 
Yhickr nor being abſolarely trac, che} Mtceive 
the more, the-more true they ſeem to be. 
The. firſt ching' wherewith a Man may be 
pre-occupicd in this bufingſs, is, That they 
many times confound the conſideration of 
ces with that of Time, or of the Velo- 


City'; ſo that, for Example, in the Leaver, or 
(which is the fame ) the Ballance=A B C D, 


having ſuppoſed that the Arm A B is double 
to BC, and the Weight in C double to the 
Weight in A,and alfo' that they are in an Equi- 


librium, inſtead of ſaying, that that which cauſ-- 


eth this Equilibrium, is, that if the Weight C 
did ſuſtain,' or was raiſed up by the Weighr' 
A, it did not paſs more than half fo much 
ſpace as it ; they (ay, that ir did-move” flower: 
by the half, which is a fault ſo much the more 

. preqqudicial,” ir that ic is very difficuk to be 
wn; for it is not the difference of the' 
Velocity that is the- cauſe why thefe Weights 
= to be 2s GU cothe other, oy the Arcs 
ence of t ce, as appeareth by this ; 
that to raile, br - Weight F with 
with the hatd 'to G, it is not neceſſary to 
employ a Force thar is preciſely double ro rhar 
which one ſhould 'have therein employ'd the 
firſt bour, to raife' it twice- as quickly, but irs 
——_— to employ - therein exher more Of 
leſs than the double,' according” t6 the ditfe- 
; > Tod! F 3 LW th "12 'rent 
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rent proportion of this Velocity may have to 

the cauſes that reſiſt it. | p 
See the Deux of Clubs. 

Inſtead of requiring a Force juſt double fog 
the raiſing of it with the ſame Yelociry twice 
as high unto H, 1 fay, that it is juſt double in 
counting ( as two and two: make four) that 
one and one make two, for it 1s requiſite co 
employ a certain quantity of this Force toi 
raiſe the Weight from F.to G, and again al- 
ſo, as much more of the ſame Force to raiſe 
ic from G to H. | $®. NAT. 
__ For if I had had a mind to have joyned 
the conſideration of the Velocity with that of 
the Space, it had been, neceſſary to have af- 

ned three dimenſions to-the Farce, whereas 
I have afligned. it no more but two,. on pur- . 
_ poſe to exclude it. And if I have teſtified that 
there is ſo little of worth in any part of this 
ſmall Tra&t of the Staticks, yet-I defire that 
Men ſhould know, that there is more in this 
alone, than in all the reſt: For its impoſſible 
tO ſay any thing that is good and ſolid touch- 
ing Velocity, without having righsly explain- 
ed what we are to underſtand. by Gravity, as 
alſo the whole, Syſtem of the World. Now 
becauſe I would not undertake ir, I have 
thought. good ro 'omit this conſideration,. and 
in this mannex to (ingle out theſe others that I 
could cxplain withour-jt; for though there 
be no motion but hath ſome Velocity, never- 
bn bs Sh thelcſs 
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theleſs it is only the Augmentations and Dij- 
minutions of this Velocity that are conſidera- 
ble. And now that ſpeaking of the motion 
of a Body, we ſuppoſe that it is made accor- 
ding to the Velocity which is moſt natural: to 
« It, which is the fame as if we did not conſfi- 
der it at all. 

The other reaſon that may have hindred 
Men from rightly underſtanding my Principle, 
is, that they have thought that they could 
demonſtrate without it ſome of thoſe thin 
which I demonſtrate not withour it; As for 
Example, touching the Pulley ABC, they 
have Ruger thar it was enough to know 
that the Nail in A did ſuſtain the half of the 
Weight B; to conclude thar the hand in C 
had need bur of half ſo much Forceco ſuſtain 
or raiſe the Weight, thus wound about the 
Pulley, as it would need for to ſuſtain or raiſe 
it withoue it. Burt howbeir that this ex- 
plaineth very well, how the application of 
che Force at C is made unto a Weight dou- 
ble to that which : it could raife without a 
Pulley, and that I my ſelf did make uſe there- 
of, yet 1 deny that this is ſimply, becauſe char 
the Nail A ſuſtaineth one part of the Weight 
B, that the Force in C, which ſuftainerh it, 
- might be leſs than if ic had been ſo ſuſtained. 

For if that had been crae, the __ CE be- 
ing wound about the Pulley D, the Force 
E might by the fame reaſon be lcfs ritar the 
F 4 Foice 
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Force in C ; for that the Nail A doth nat ſu- 
ſtain the Weight leſs than ir did- before, and 
that there is alſo another Nail that ſuſtains it, 
to Wit, that to which the Pulley D is faſtened, 

"Thus therefore, that we may not be mi- 
taken in this, that the Nail A ſuſtaineth the | 
balf'of the Weight B, we qught to conclude 
po more bur this, that by this application the 
one of the *Dimenſions of the Farces that 
oaght to be in C ro raiſe up this Weight 1s 
diminiſhed the one half, -and that the other of 
cooſequence becometh double, in ſuch ſort 
that if the line F G repreſent the Force that 
is required for the ſuſtaining the Weight B 
In. a poirit, wichour the help gf any Machine, 
and the Quadrangle G H that [which is re 
quired for the rajling of it,to the, height. of 2 
foot, the ſypport of the Nail A. diminiſheth; 
the Dimenſion which is repreſented by the 


| line FG the one half, and the redoubling of 


the Rope ABC maketh the other Dimenſion 
fO double. hich is repreſented by the line 
FH, ad f6.the Force that ought to he in C, 
for the raiſing of the Weight B to the height 
of one foor, is repreſented 'by the Parallelo- 
gram IK; Andas we know in Geometry, that 
a line being added to, or taken from a ſuper. 
kcies, neither augmentech, nor. diminiſheth .ie 
in th< leaſt, ſo the Force wherewith the Nail 

ſuſtains the Weight B, having bur one ſole 
Dieieaion cannpreauſe that the, Force in C, 


:  aCEA COn- 
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conſidered according, 10 its two Dimenſions, 
ought to'Velefs for rhe railing in like matiner 
the Weight E, than for the raifing it withoue 
any Pulley. | « 

Here endeth the Deux of Clubs, 

The third thing which may make men ima- 
gine ſome obſcurity in my Principl® is, thar 
chey, it may be, have not had regard to all 
the words by which 1 explain it; for I do 
not ſay ſimply that the Force that Can-raife a 
Weight of 501. to the height of 4 feer can 
raiſe one of 2001. to the height of one foot: ; 
But I fay, that ir may do it, if fo be that it 
be applied to it : Now its impoſſible ro apply 
thelame,. but by the means of ſome Machine, 
or other invention that ſhall 'cauſe this Weighr 
to aſcend but one, in the time "whilſt the 
Force paſſes the whole length of 4 feet, and 
ſo. that ir do transform the Quadrangle, by 
which che Force is repreſented, that is 'requi-' 
red to raiſe this Weight of 400 /. to the heighe 
of one foot into another, that is equal and ike 
co that which repreſents the Force that is re- 
quired for co raiſe a Weight of 50 1. to the 
height of 4 feet. of | 

In fine, it may be that Men may have 
thought | the worſe of my Principle, becapſe 
cHey have imagined that I have alledged the 
Examples of the Pulley, of the inclined Plan 
and of the Leaver, to the end that I mighr 
berrer perſwade the trurch thereof, as if Kea 

ans | n 
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been dubious, or elſe chat I had fo ill dif. 
courſed as to offer ro aſſume from thence a 
Principle, which ought of it {elf to be fo clear, 
as not to need any proof by things that are 
ſo difficule ro comprehend as that ; ic may be, 
they have never been well demonſtrated by 
any Man, but neither havel made uſe of them, 
fave only with a deſign ro ſhew that this Prin- 
Ciple extends ,1r ſelf ro all matters of which 
one treateth 1n the Staticks ; or rather, I have 
made uſe of this occaſion for to inſert them 
into my Treatiſe, for that I conceived that ir 
would have been to9 dry and barren if | had 
therein ſpoken of nothing clfe but of this Que- 
ſtion, that is of no uſe, as of that of the Geo» 
ſtaricks, which I purpoſed to Examine. 

Now one may perceive by what hath al 
ready been ſaid, how the Forces of the Lea- 


* ver and Pulley are demonſtrated by my prin- 


ciple ſo well, that there only remains the in- 
Clined plane, of which you ſhall clearly ſee 
the demonſtration by this Figure, in which 
G PF repreſents the firſt Dimenſion of the 
Force that the ReRangle F H deſcribeth, whilf 
it draweth the Weight D along the plane BA, 
by the means of a Chord varalle to this panes 
re 


and paſſing about the Pulley E, in ſuc 
that H G, that is the height of this ReQangle, 
is equal to BA, along which the Weight D 


is to move, whilſt ic mounteth to the hei 


Di- 


of the line CA. And NO repreſents the 
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Dimenſion of ſuch another Force, that is de. 
ſcribed by the Reflongee N P, in the time 
that it is raiſing the Weight L co M. 

And 1 ſuppoſe that L M=B A=:C A, and 
that N O-, F G::O P-G H. This done, I con. 
'{fider that at ſuch time as the Weight D is 
moved from B cowards A, one may imagine 
.its motion to be compoſed of rwg others, of 
which: the one carrieth it from B R tqwards 
C A, (to which operation there's no Force 
required, as all thoſe ſuppoſe who treat of the 
Mechanicks ) and the other raiſcth it from B 
C towards R A, for which alone the Force is 
required, in ſo much that it needs neither 
more nor leſs Force to move it along the in- 
clined plane B A, than along the perpendicu- 
Jar C A.. For I ſuppoſe that the unevenneſs, 
©. of the Plane do not at all hinder it, like as 
it is always ſuppoſed in creating of this mat- 
ter: 

So then \the whole Force FH is employed —— 
only about the raifting of D to the height of ( =» = 
C A, and for as much as it is exaftly equal to 2 
the Force N P, that is required for the raiſing | 
of L to the height of LM, double to CA, I - 
conclude by my principle that the Weight D 
is double ro- the Weight L. For in regard 
that it is neceſſary to employ as much Force 
for the one as for the other, there is as much 
to be raiſed in the one as in the other, and 


no more knowledge is required than to count 
| unto 
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unto.twq for the knowing that it is alike fa- 
cile 'to raiſe. 2900 [. from'C'to A, as ro raiſe 
1001. from'L to M, fince that L M=2C'A. 

See the Trois of Clubs. 
- You tell me moreover, that I ought more 
particularly to explain thernature of the Spiral 
Line that 'repreſenteth the phne' equally en- 
clined, which hath many” qualities that ren- 
der it ſufficiently. knowable. ASI! 
'-For if A be the Center of the Earth, and 
ANBCD the Spiral Line, having drawn the 
Right Lines AB, -A D, and the like, there's 
the fame proportion betwixt the Curved Lime 
ANUB, and the Right Line A B, as is betwixt 
the Curved Line A'NB C, and theRighe Line 
AC; orbetwixt ANBCD and AD; and ſo 
of the reſt. : 
And' if one draw the Tangents DE, CF; 
and BG, the Angles ADE,' ACF, ABG, 
&c.' ſhall be equal. As for thereſt I will, &c. 


Reverend Father, fs: 


Your very bumble Servant, 


| Fe Des-Chartes. 
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vg E T oF ER. 
Monſi ae Robberal 


TO 


Monſi. de F erma es, 


COUNSELLOR OF. x 


 THOULOUSE 


CONTAINING i 
Certain Propoſitions in the Mechanicks. 


- Monſieur, 
1 Have according to my promiſe, ſent you - 
the, Demonſtration of the fundamental 
propoſition of our Mechanicks, in which 1 
follow the common: mettiod of explaining i i 
the 
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the firſt place, the Definitions and Principles 
of which we make uſe. 

We in general call that quality a Force or Pow- 
er, by means of which any thing whatever doth 
tend or aſpire into another place than that in which 
it is, be it downwards, upwards, or fide-ways, 
whether this Quality naturally belongeth to che Bo- 
dy, or be communicated to it from without. From 


-. which defiSiion it followeth, that all. Weights 


are a Species of Force, in regard that it is a 
Quality, by means whereof Bodies do tend 
downwards. We often alſo aſſign the name 
of Force to that very thing to which the 
Force belongeth, as a ponderous Body is call- 
ed Weight ; but with this pre-caution, thar 
this is in. reference to the true Force, the 
which - augmenting or diminiſking, , ſhal} be 
called a greater or lefler-Force, albeit that the 
thing. to which it belongeth do remain al- 
ways the ſame. If a Force be ſuſpended or 
faſtened/to a flexible Line that is without Gra- 
vity, [and that is faſtened at one. end ta ſome 
Fulciment or Stay, in ſuch fort as that it ſu- 
ſtain the Force, drawing withour impediment 
by this line, the Force and. the line ſhall tgke 
ſome certain pofition in which they ſhall reſt, 
and the line ſhall of neceſſity. be ſtraight, - ler 


the line be termed the Pendant, or line of. . Di- , 


redtion of the Force ; and let the point by which 
irs faſtned to the Fulcimenr be called the poirr 
of Suſpenſim ; Which may ſometimes ws 


| 
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Arm of a Leaver or Ballance, and then let the 
line drawn from the Center of the Fulciment 
of the Leaver or Ballance to the point of ſuſ- 
penſion be named the Diſtance or the Arm f 
the Force, which we ſuppole ro be a line fixed, 
and conſidered without Gravity. 

Moreover, ler the Ang. comprehended be- 
twixt the Arm of the Force and the line of 
DireQion -be termed,the Ang. of i Direftion of 
the Force. 


Axiom 1, 


Afﬀeer theſe Definitions we lay down for a 
Principle, that in the Leaver, and in the Bal- 
lance, equal Forces drawing by Arms that are 
eq at _ Angles of Direftion,to draw 
equally. And if in this Pofition they draw 
one againſt the ocher, they ſhall make an E- 
quilibrium ; but if they draw together, or to- 
wards the fame part, the EffeEt ſhall be dou- 
ble. If che Forces being equal, and the Angles 
of Direfion alſo equal, the Arms be unequal, 
the Force that ſhall be ſuſpended at the greater 
Arm ſhall work the greater EffeR. 

As in this Figure, the Center of the Ballance 
or Leaver being A, if the Arms AB and AC 
are equal, as allothe Angles ABD,and ACE, 
* the equal Forces D and E ſhall draw equally, 
and make - an Equilibriuni. So likewile the 
Arm A F being <qualto AB, the Ang, AFG 

ro 
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to the Ang. ABD,and the Force G to D,thefe 

wo two Forces*.G and D ſhall draw 
- *T« M.S. equally, andin regard that they 
Coppy its GC draw borh one way the EffeRt ſhall 
4D:  -- * be double, 1n the fame manner 


the Forces G and F ſhall make an *Equiltbti-' ,. 


um, as alſo I and L ſhall counterpoiſe, if 
( being equy) the Arms AK and AH, and 
Ha and AKL be equal. ., 


The ſame ſhall befall in the Fotces P and R.. 


if all things be diſpoſed. as before. And in 
this caſe we make* ho other diſtintion be- 
twixt Weights .and other Forces fave .oply 
this, that Weights all'rend towards the Cen- 
ter of grave Bodies, and Forces may be under- 
Rood to tend all towards all parts of the Uni- 
verſe, with ſo muck greater or leſſer impetus 
than Weights; fo thac Weights and .chetr parts 
do draw by Lines of Dire&ion, which all con- 
cur in one and the ' fame point, and Forces 
and their parts may be anderſtopd .to. draw 
in ſuch ſort, that all the Lines of DireRion 
are parallel ro cach other.: . EET + 
Axiom 2. EA 
In the ſecond place, we ſuppoſe thaf 4 Force 
and its Line of Dire&ipn adn ago 
ſame poſition, as alſo the Center ©! * Ba 
lance or Leaver, be the Atm what ic Will, that 
is drawn from the Center of the Ballad to 


the 
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the line 
cd fron ſhall 
inc ; in this poſition let th kne'B Þ 
Io determine ; ler the 
d to the Arm AF. of AM or to a- 
nother Arm drawn from the cen- | 
| rer A to the line of Direftion * * # the 04: 
BF; we ſuppoſe that this Force &% 7 / 
B hall always work the ſame Sin 
| Effet upon the Ballance. And if th: renſers 
drawing by the Arm AC it make * + 
an Equilibrium with the Force D _= Frq 
drawing by the Arm A E, when 
eter it ſhall draw by the Arms AF or AG, 
It ſhall likewiſe make an Equilibrium with the 
| Force D, drawing by the Arm A E. This 
{Principle alcho* ir be not expreſly found in 
+Authars; yet it is racitly ſuppoſed by all chofe 
'that have writ on this Argmumers, and <x- 
/ perience conftantly confirmeth it: 


Axiom 3. 
+ If the Armsof a Ballance or Leaver are di- 
reQly placed the one ro the orher, and that 
| being. <qual they lags: que Forces, of 
| Whi the Angles of Direfi are right A ch 
chele 


- 


| E S2 ] "1 & «| 
hiſs Forces do always, Weigh equally ot 
1112 eeprer of the Ballatice, whether” "tar. they. 
be _necr ag che ſame center, or fit Offa; "ar" 
bot}: canjoined in the genter i {.; aS-1n tdi. 
Figure the Ballance being ED, 4he center AV 
the, cqual Arms AD and AE, ler us {riſtain': | 
equal Forces H abd 1;bf which'the An es of 
direRion 4 DH and A'EI areright Angles, we, 3 
ſuppoſe that theſe rw@& Forces 1 and H Voe 
alike upon the center A as if they were near- 
er to the center, at the equal diftances' AB; 
and A C; and we alſo ſuppoſe the ſame if theſe 
very Forces were ſuſpended both together in 
A, the Angles of Dire&ions being ftill right 
Angles. 7 

+ . - Here endeth the Trois of Clubs. ' 


PROPOSITION\TL. * \ 


Heſe Principles agreed upon, we*will ea- 

I demonftrate, ini Tmitation of -Archime- 
des, that upon i ſtraighBBallance the Forces of 
Which and of all rheir. Parts the lines of - di- 
rection are pvalteT to one anoth&4,,and per- 
perdicular to the Ballance, ſhall c4Mcrpoiſe 
and make an Equilibrium, wher' the ſaid 
Forces fall be to one an other in reciprocal 
pryportign ot their Arms, which we thmk to » 
De'1> maniteft ro you, ' that we - thetic&ghal 
Uerive the Demonſtration of this Uniteal 
Propohicion, ro-which we haſtengs* | 


= 
Jo a - 
ko n 


- 


op. KS 2 . 
ol F. 4 


-—— 


xa 
, Z | 


' 
# 


E [83] 


PROPOSITION Il. 
N every, Ballance or Lewer, if the propor. 
tion 'of. the Forces'is reciprocal 4, tt" of 
the perpertdicular fincs'drawn from -ch&een- 
rer ox point of che Fulcimefit unto the Bri of 
Hfretion of the Forces, drawing the one” a- 
| wainkt' the other, they Thall make ' an*Eqtili- 
um, and , drawing 6h 'one and he fime- 
de, they ſhall have a like'effcQ, that is t fy; 
a ey fel have 265 much Force #e'one 
6 the RHer co move fe*Ballance. "In:this 


, 


pure Tct'*the center” of *the Ballance be A;" 
me Arm A B, bigger®than A C, and fiſt ler 
Ic lines of Direftion BD and E C be per- 

zndicy\ar, ro the AAM8A®B-and AC, by 
Shith Lnes the Forces D and E'( whicttmiay 

mage of Weights if "One will} d6: draw; 
| Dore is the Timerare of che Force. D 
mer orc E, © as*there - dy re Arm 

C "ati A B, "rhe Forces drawing one 

Fo Fic othftr,1 fa char they wilt make 

Hhbriumapon the Millance O'A B.. Fot 
tie Arm? C Abbe prolonged uno FT; fo- 2k 
F tmiy b&+qQaBto a/B; and !:r C AF 
Midercd i 2 ArhighEMliince, yi.which 
cthrer) be” A; inde there be' {i:ppofed 
Y Forces 'G in@® oeWaich and of M 
Ir pMs the lines of Diredtion are parallel 
ne tine; C F, and tWitithe Forte CL, be © 
5 ro on WAG 1 qual 
224 


B,.andHeo E, che one, to 
wing up the-Arm AF, and the 
+ 4 . . e 
cum upentbe Ballance C A F, buc 
prince. the force D __ the 
Lie the lame effe& as the force =» 

bd {nA Kiow eg the force D 
una $9 ATI maketh an Equilibrium 
ies Abe borce H upon A C, and the farce H 
dawing-in the fame mannet upon the Arm 
A G, and the farce H the fame firſt Axiom, 
the force D upon the Arm A B ſhall make an 
+ "ond wes with the force E upon the Arm 
See the Four of Clubs. 
Naw, an the following 


rwo arms 
the forces 


« 


Propoſition, 
force D up. 
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